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Background: Physical activity (PA) is vital to maintaining good health. However, WHO
estimates that 60% of the world’s population are inadequately active. To enhance PA,
Physical Activity Referral Schemes (PARS) have been established by some countries.
Objective: This study examined the functionality of the PARS process across
different countries.
Methods: This systematic review was performed and reported in accordance with the
PRISMA guidelines. Sixteen electronic databases were searched from January 1990 to
May 2020. PARS studies, published in English language and in peer-reviewed journals,
that reported adherence, outcomes, disease conditions, interventions, facilitators and
barriers, were included in this review.
Results: Twenty-seven studies conducted across eight countries met the inclusion
criteria. Most patients were referred for sedentary/inactivity reasons and supervised
group-based activities was the most used intervention. Participants’ average adherence
rate was 77.5%. Adherence was either facilitated or hindered by type of support
provided during and after intervention period. Inclusion of PA allied health specialist in
the intervention enhanced positive health outcomes.
Conclusion: PARS is a key driver and motivator for individuals to undertake and adhere
to PA interventions. Utilization of guidelines on evidence-based interventional PA for
different types of diseases, effective use of common group supervised activities and the
involvement of PA specialists may aid PA adherence and foster positive health outcomes.
Keywords: physical activity, exercise, referral schemes, primary healthcare practitioner, exercise specialists,
patient health outcomes
INTRODUCTION
Physical activity (PA) is vital to maintaining good health (1, 2). Furthermore, PA contributes to the
prevention, management and treatment of non-communicable diseases including cardiovascular
diseases, diabetes, stroke, colon and breast cancers, osteoarthritis, osteoporosis, obesity, andmental
and psychological illnesses (3–5). Despite these benefits, the World Health Organization (WHO)
estimates that 60% of the world’s population fail to meet the recommended levels of PA (150min of
moderate-intensity PA per week or 10,000 steps per day) to confer relevant health benefits. Physical
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inactivity has been identified as a major problem in breast and
colon cancer (20–25%), diabetes (27%) and ischemic heart (30%)
diseases worldwide (1).
Primary care settings provide accessibility to healthcare for the
majority of the population (6) and have therefore been utilized
by various countries in the development of interventions that
promote PA (7). Advice from primary healthcare professionals
has been reported to significantly increase levels of PA (15–45%
increase in self-reported PA) among patients (8). To sustain this
increase, more than 360min of patient contact time is required
(9). Furthermore, estimated figures from past studies show
that primary care physicians would need an extra 444min per
day to implement effective PA interventions (10). Considering
the existing work load and time constraints on primary
care physicians, effective PA counseling seems impractical
(11). Consequently, there are divergent views regarding the
effectiveness of PA counseling provided by General Practitioners
(GPs) (9, 12, 13).
Referral of physically inactive patients to allied
health professionals, such as: exercise physiologists (EP),
physiotherapists, nutritionists and other PA specialists for
individualized PA programmes could help fill this gap (14, 15).
The intervention usually commences with referral of an eligible
patient (who is mostly sedentary, at risk of developing or has
a non-communicable disease) by health professionals like GPs
and nurses to allied health professionals or community PA
advisors for individualized PA programmes which include
PA counseling and advice with prescriptions of moderate to
vigorous aerobic exercises (16, 17). PA referral programmes
typically last 10–12 weeks and have been established in primary
care settings in various countries. However, the name, structural
and implementation processes vary, depending on the country
where the programme is delivered (18–21).
Referral schemes were first introduced in the United Kingdom
during the 1990s, and now have well-established guidelines
published by the National Institute for Health and Care
Excellence (NICE) (20–22). Subsequently, similar referral
programmes were introduced in other European countries as well
as in Canada, New Zealand, and USA; and are often known as
exercise referral schemes (ERS), physical activity on prescription
(PAP) or physical activity referral scheme (PARS) (23–25).
In Australia, they are predominantly called chronic disease
management (CDM) and were introduced into the Medicare
system in 2006 (26). Nonetheless, for the purpose of this review
paper, the referral schemes will be addressed as Physical Activity
Referral Schemes (PARS).
Previous studies have expressed doubts over the effectiveness
of PARS (5, 27) due to reported limited uptake of the
interventional programmes and non-sustainability of PA gains
(28–30). For instance, a low national CDM consultation rate of
0.26% (31) and only 1% of consultations by GPs were reported
in Australia (12). Systematic reviews on the effectiveness of
referral schemes have shown that the programmes fostered
increased PA levels in overweight, non-sedentary and elderly
individuals, but the gains were not sustained after 1 year (20,
32, 33). Williams et al. (5) assessed the effectiveness of primary
care-initiated PARS in improving long-term participation of
sedentary adults. The study concluded that PARS has a small
effect in increasing PA in sedentary adults and suggested
that future PARS should concentrate on how to improve
uptake and adherence. Pavey et al. (20) assessed the impact
of PARS on PA and health outcomes and concluded with
doubts on the effectiveness of PARS for improving PA, fitness
or health indicators. Most of the reviews to date have been
limited in scope, majorly focusing on quantitative studies,
particularly randomized control trials (RCTs) (29, 34–36), and
only few reviews have evaluated qualitative studies (22). Of
great consequence is the fact that majority of the reviews have
been focused on single countries. Given that PARS have been
established in many developed countries, it will be beneficial
to obtain a multinational and generalizable perspective on their
effectiveness. Thus, systematic evaluation of the functionality of
PARS, within a wider context, is significant to understanding
their benefits and participants’ responses to the intervention,
particularly in relation to the referral process, barriers to
adherence; support mechanisms utilized to foster adherence and
health outcomes.
This multinational review therefore aimed to
examine the functionality of PARS by investigating
the influence of type of disease and intervention
on uptake and health outcomes as well as patients’
perceptions of motivators and barriers to effective
PARS processes. This review addressed the following
research questions:
1. How does type of disease and intervention influence
adherence and health outcomes?
2. What are participants’ views on the facilitators and barriers to
attaining intervention goals?
METHODS
The systematic review was conducted and reported in accordance
with the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) Statement (37).
Inclusion and Exclusion Criteria
There was no restriction on study design. Studies where
participants were advised/counseled on PA in a single contact or
referred by a health professional (e.g., a GP or nurse) to an allied
health professional (e.g., physiotherapist or EP) were included.
Studies were included if they were written in English, published
in peer-reviewed journals between 1990 and 2020—considering
that referral schemes were first introduced in the 1990s, included
adult study participants who were older than 18 years, examined
the PARS process. Also, the study must have reported the
following outcome measures: Disease conditions (reason for
referral/disease characteristics of referred of participants), type
of intervention, health/PA related outcome of intervention,
adherence rate, and facilitators and barriers to effective
intervention programmes.
Studies were excluded if they did not report the
above characteristics or were literature reviews, used to
check the psychometric characteristics of instruments,
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opinion papers, national guidelines, reports, used to
examine the PARS process from the perspective of the
physician and if data from other studies were used to
model cost-effectiveness.
Search Strategy
Electronic databases comprising Medline Ovid, Medline
(Pubmed), Cinahl, Informit, Scopus, SportDiscus, Academic
Search Complete, SpringerLink, ArticleFirst, Taylor & Francis,
Wiley Online, SAGE, ScienceDirect, ProQuest, Embase, and
The Cochrane Library were searched from January 1990 to
May 2020. Text words and indexed terms included “exercise,
physical activity, sport, walk, run, physical fitness, exertion,
general practitioner, family physician, refer, secondary care,
and exercise physiology.” The search strategy used is presented
in Appendix 1. Reference lists from previous systematic
reviews and included studies were also screened for relevant
additional inclusions.
Study Selection Process
The articles identified from all the databases were imported into
Endnote X9.3 software, then titles and abstracts were screened.
Two authors (FAA and BSMA) independently screened the titles
and abstracts of the retrieved articles and excluded irrelevant
ones. Subsequently, full-text articles categorized as potentially
eligible for inclusion were screened in a consensus meeting and
disagreements were resolved in real time until consensus was
reached. Figure 1 portrays a detailed PRISMA flow diagram.
Data Extraction and Analysis
Due to the heterogeneous nature of the included articles, meta-
analysis was not possible (38). Study characteristics included
study aims and country where study was conducted, study
design, venue of the activity, who led the intervention and study
participants. To further explore the functionality of the PARS
program, the following characteristics were extracted: Disease
conditions (reason for referral/disease characteristics), referrer,
intervention and follow-up period, adherence rate/uptake, health
outcomes, facilitators and barriers.
Content Analysis
Inductive content analysis was employed for the eight qualitative
studies included in this review to determine reoccurring themes
(39). This analysis was carried out in three stages of coding,
creating categories and abstraction. In Stage 1, one author
(FAA) extracted data, listed all descriptions and developed
coding frames for the following: disease conditions, intervention
used and follow-up, health outcome, adherence, facilitators and
barriers to the PARS process. In Stage 2, two authors (FAA and
BSMA) developed and discussed preliminary categories. In Stage
3, final categories were created and labeled by both authors.
All discrepancies were evaluated and resolved in a consensus
meeting. Validation and potential extension of the coding frame
was made possible by replication test (reoccurring themes).
Risk of Bias Assessment
The methodological quality of the included studies were assessed
using the Quality Assessment Tool for Studies with Diverse
Designs (QATSDD) (40). This tool contains 16 items and is
used for examining studies with different research designs. The
QATSDD tool was modified by excluding two criteria, “evidence
of user involvement in design” and “statistical assessment of
reliability and validity of measurement tool(s),” as they were
not relevant to the included studies. The grading system used
assessed each reviewed study on a scale of 0–3 for each criterion,
with 0 = not at all, 1 = very slightly, 2 = moderately,
and 3 = complete. The criteria scores were summed and
expressed as a percentage of the maximum possible score
to assess the methodological quality of included studies. For
ease of interpretation, the percentage scores were classified
into low (<50%), medium (50–80%), or high (>80%) quality
evidence. The criteria included were (1) theoretical framework;
(2) aims/objectives; description of research setting; (4) sample
size; (5) representative sample of target group, (6) procedure
for data collection; (7) rationale for choice of data collection
tool(s); (8) detailed recruitment data; (9) fit between research
question and method of data collection (Quantitative only)
(10) fit between research question and data collection method
(Qualitative only) (11) fit between research question and method
of analysis; (12) good justification for analytical method selected;
(13) reliability of analytical process (Qualitative only); (14)
strengths and limitations. An interpretation of the scores then
allowed for classification into low (<50%), medium (50–80%),
or high (>80%) quality evidence.
RESULTS
Study Selection
After screening 1, 331 titles and abstracts and reviewing 61
full texts; 27 studies were selected for inclusion in the review
(Figure 1).
Characteristics of the Included Studies
Appendix 2 presents the summary characteristics of participants
in the included studies. PA interventions were administered at
primary healthcare centers in about half (48%) of the studies.
Participant numbers ranged from 9 to 4, 317 and their mean
ages ranged from 44.5 ± 15.7 to 82.0 ± 4.6 years. More females
(65%) than males (35%) were referred for PA interventions.
Table 1 presents information on reported disease conditions,
interventions, adherence rates, health outcomes, facilitators and
barriers for each reviewed study. The included studies originated
from eight countries: UK (n= 13), Spain (n= 4), Sweden (n= 3),
Denmark (n = 2), Australia (n = 2), Netherlands (n = 1), New
Zealand (n = 1), and USA (n = 1). The study designs included
RCTs (44.4%, n = 12), qualitative (29.6%, n = 8), longitudinal
(7.4%, n = 2), case study (3.7%, n = 1), cohort study (3.7%, n =
1), mixed methods (3.7%, n= 1), cross sectional studies (3.7%, n
= 1), and prospective (3.7%, n= 1).
Disease Conditions, Reason for Referral,
and Disease Characteristics of Referred
Participants
Table 1 provides information on frequency of occurrence
of key findings. More studies were conducted in the UK
Frontiers in Public Health | www.frontiersin.org 3 June 2020 | Volume 8 | Article 257
Albert et al. Functionality of PARS Review
FIGURE 1 | PRISMA flow chart of selection process.
(48.1%) compared to other countries and were mostly
RCTs. Disease conditions (reason for referral/disease
characteristics of participants) were clustered into nine
categories. Sedentary/inactive reasons recorded the highest
number of referral with sixteen (59.2%), of the twenty
seven included studies referring participants to PA
programmes for sedentary/inactive behavioral reasons
(15, 17, 18, 23, 28, 30, 36, 41–44, 51, 52, 55–57). Referral
for cardiovascular disease related reasons was recorded in
thirteen (48.1%) studies (18, 23, 32, 41–43, 45–47, 53, 55, 56, 59),
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other reasons for referral were overweight/obesity (40.7%)
(18, 23, 32, 41, 42, 44, 45, 47, 48, 53, 56), musculoskeletal/aging
reasons (29.6%) (18, 23, 32, 41, 42, 45, 49, 53), diabetes related
reasons (22.2%) (18, 23, 45, 46, 53, 56), psychological illness
(22.2%) (18, 32, 41, 45, 55, 58), at-risk smokers (18.5%)
(28, 42, 47, 53, 56), people with diagnosis of cancer (3.7%) (54),
and stroke (3.7%) (50). The major (80%) referrers were GPs,
however, few studies reported other health care professionals
(dietitians, nurses and physiotherapists) as the referrer.
Intervention, Adherence, and Health
Outcomes
Criteria for measuring the success of the PARS process in this
review included the intervention used, adherence/uptake by
the participants and the reported health/PA related outcomes.
As shown in Table 1, the interventions reportedly used in
the management of chronic diseases across different countries
included: common group supervised activities which was
reported in twelve studies (44.4%) (30, 36, 41–43, 45, 46, 48,
52, 53, 56, 58), PA counseling and advice (37%) (15, 17, 23, 28,
41, 46, 47, 50, 51, 55), individualized and supervised activities
(33.3%) (18, 23, 28, 44, 45, 50, 54, 55, 59), referral to other
health professionals (29.6%) (15, 28, 32, 42, 47, 49, 55, 56), self-
administered PA (14.8%) (15, 18, 47, 51), and individualized PA
prescription without supervision (14.8%) (23, 36, 49, 57).
Table 2 shows the disease conditions patients were
referred for, the interventions reportedly used in the
management of these diseases and the outcome(s) recorded
for each intervention. For sedentary/inactivity behavioral
reasons (15, 17, 18, 23, 28, 30, 36, 41–44, 51, 52, 55–57),
counseling/advice (15, 17, 23, 28, 41, 51), and common
group supervised activities (30, 36, 41, 43, 52, 56) were the
most reported interventions (N = 6 for each activity); while
individualized PA prescription without supervision (36) was
the least reported intervention (N = 1). All the interventions
reportedly recorded positive outcomes for the participants.
Among the studies which reported the referral of participants
for cardiovascular disease related reasons (18, 23, 32, 41–
43, 45–47, 51, 53, 56, 59), counseling/advice (23, 45–47, 51),
and common group supervised activities (41, 42, 46, 53, 56)
were the most reported (N = 5 each) interventions; while
no study reported the use of individualized PA prescription
without supervision. There were positive outcomes for
all the interventions.
For overweight/obese referrals (18, 23, 32, 41, 42, 44, 45,
47, 48, 53, 56), common group supervised activities (41, 42,
45, 48, 53, 56) was the most reported intervention (N = 6),
counseling/advice (23, 41, 53), and individualized and supervised
activities (18, 23, 45) were reported by three studies each,
two studies each reported the use of self-administered PA (18,
47) and referral to other health professionals (32, 47). For
musculoskeletal/aging reasons (18, 23, 32, 41, 42, 45, 48, 49),
individualized and supervised activities (18, 45, 49) was the
most reported intervention (N = 3); while other interventions
were reported by two studies each except self-administered PA
which was reported by only one study (18). All the interventions
reported positive outcomes except one which reported the
referral of participants to other health professionals (32).
Six studies each reported the referral of participants for
diabetes (18, 23, 45, 46, 53, 56) and psychological illness (18,
32, 41, 45, 55, 58) related reasons. Common group supervised
activities (45, 46, 53, 56) was the most reported (N = 4)
intervention for the diabetic patients; while no study reported
the use of referral to other health professionals. For psychological
illness related referrals, one study (18) reported the use of self-
administered PA, non for individualized PA prescription without
supervision; while all other interventions were reported by two
studies each. All the studies reported positive outcomes for
the diabetes related referrals. For psychological illness, three of
the five interventions used reported positive outcomes while
self-administered PA and one (32) study which reported the
referral of participants to other health professionals had no
effect. However, when self-administered PA was combined with
individualized and supervised activities in the same study, a
positive outcome was reported (18). Referral to other health
professionals (28, 47, 56) was the most reported (N = 3)
intervention for at-risk smoking reasons (28, 42, 47, 53, 56).
Common group supervised intervention (42, 53) was reported
by two studies, one each for counseling/advice (28) and self-
administered PA (47) and none for the remaining interventions.
No effect was reported for participants who self-administered PA
and also for one of the studies (47) which referred participants
to other health professionals. However, two studies each
reportedly had positive effects from common group supervised
activities (42, 53) and those referred to other professionals (28,
56). Furthermore, when counseling/advice was combined with
referral to other health professionals in the same study, a positive
outcome was reported (28).
The study on cancer (54) reported the referral of participants
to other health professionals while the study on stroke (50)
reported the use of individualized and supervised activities
as interventions. Both studies recorded positive outcomes
for participants.
Adherence was defined as the proportion of participants who
started and ended the PA referral programme. Studies with
75–100% adherence were categorized as having high adherence
(17, 18, 23, 28, 42–44, 46, 48, 50, 51, 53–55, 57–59), 50–75% as
having medium adherence (15, 41, 45, 49, 52, 56), and below
50%, were categorized as low adherence (30, 32, 36, 47). Table 1
depicts that overall, there was a positive adherence of 85.2%
(high + mid adherence), while Table 2 shows that over 90% of
the studies recorded positive health outcomes (examples include:
enhanced PA, improved physical and mental health). Majority
of the participants recorded notable health or PA outcome in
the referral process except those referred for smoking reasons
and some participants with musculoskeletal conditions who
were referred to other professionals (28, 32, 47). In addition,
two studies which examined the effects of ERS on cancer and
stroke, designed individualized programmes for participants and
were supervised by other healthcare professionals (EPs and
physiotherapist, respectively). These studies reported positive
health outcomes with high adherence by the participants (50, 54).
Facilitators and Barriers
Facilitators and barriers to effective PARS process were
categorized into five and six broad themes, respectively (Table 1).
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TABLE 1 | Key findings and frequency of occurrence.
Country of study and
study references
Study design and study
references
Disease conditions (reason for
referral/disease characteristics of
referred patients) and study
references
Intervention used
and study references
Adherence/uptake Facilitators, study references, and
sample comment
Barriers, study references, and sample
comment
UK (48.1%, n = 13)
(23, 30, 41–50)
RCTs (n = 12) (15, 17, 18,
28, 36, 41, 46, 47, 51–54)
Sedentary behavior/inadequately active
(n = 16) (15, 17, 18, 23, 28, 30, 36, 41–
44, 51, 52, 55–57)
Common group
supervised activities (n
= 12)
(30, 36, 41–43, 45, 46,
48, 52, 53, 56, 58)
High adherence = (n = 17,
63%)
(17, 18, 23, 28, 42–44, 46,
48, 50, 51, 53–55, 57–59)
Support during and after the scheme (n =
20) (15, 17, 18, 23, 28, 30, 32, 36, 42–
46, 49–51, 53, 55, 56, 59)
“If I could go with my husband, I would find
the time”
Time constraints (n = 17)
(15, 30, 32, 41–43, 45, 47–49, 51, 53–58)
“I need different times, you know, that’s
what I do need”
Spain (14.8%, n = 4)
(17, 51–53)
Qualitative (n = 8)
(42–45, 48, 50, 58, 59)
Cardiovascular diseases (n = 13)
(18, 23, 32, 41–43, 45–47, 53, 55, 56, 59)
PA counseling and
advice (n = 10)
(15, 17, 23, 28, 41, 46,
47, 50, 51, 55)
Medium adherence (n = 6,
22.2%)
(15, 41, 45, 49, 52, 56)
Participant’s goals and motivation (n = 14)
(15, 17, 28, 36, 42, 44, 46, 48, 50, 51, 53,
55–57)
“My main aim is to stay fit, and active, and
mobile”
Psychological/perceived negative feelings
(n = 13)
(30, 41, 44–49, 52, 53, 55, 57, 59)
“Anxious, scared, it was due to seeing
young fit and healthy males showing off
and felt intimidated”
Sweden (11.1%, n = 3)
(23, 36, 55)
Longitudinal (n = 2)
(23, 56)
Overweight/obesity (n = 11)
(18, 23, 32, 41, 42, 44, 45, 47, 48, 53, 56)
Individualized and
supervised activities (n
= 9)
(18, 23, 28, 44, 45, 50,
54, 55, 59)
Low adherence (n = 4,
14.8%)
(30, 32, 36, 47)
Professional advice and supervision (n =
10)
(17, 18, 28, 36, 51, 53–56, 58)
“The thought that there would be
somebody who could actually advise me
on what to do, so I didn’t knacker myself I
wouldn’t dare try it by myself”
Unwell (n = 11)
(15, 17, 18, 23, 28, 41, 42, 45, 54–56) “…
caught virus, affected my heart and lungs
and went to hospital.”
Australia (7.4%, n = 2)
(15, 54)
Case evaluation (n = 1)
(32)
Musculoskeletal/Aging reasons (n = 8)
(18, 23, 32, 41, 42, 45, 49, 53)
Referred to other health
professionals (n = 8)
(15, 28, 32, 42, 47, 49,
55, 56)
Denmark (7.4%, n = 2)
(46, 56)
Cohort (n = 1) (49) Diabetes (n = 6) (18, 23, 45, 46, 53, 56) Self-administered PA
(n = 4) (15, 18, 47, 51)
Inaccessibility–Transport/venue location (n
= 11)
(18, 23, 30, 41–43, 45, 47, 50, 55, 58)
“There’s no direct bus”
USA (3.7%, n = 1) (28) Mixed methods (n = 1) (30) Psychological illness (n = 6)
(18, 32, 41, 45, 55, 58)
Individualized PA
prescription without
supervision (n = 4)
(23, 36, 49, 57)
Incentives (n = 8)
(36, 41, 43, 45–47, 58, 59) e.g., giving 10
pounds gift vouchers
Netherlands (3.7%, n = 1)
(18)
Prospective (n = 1) (56) At-risk smoker (n = 5) (28, 42, 47, 53, 56) Social engagement with other participants
(n = 5) (41, 48, 49, 52, 55)
“And I found the whole process valuable,
particularly going along with other people
who had similar problems and sharing their
problems with them”
Inadequate support (n = 10)
(15, 30, 32, 41, 42, 45–47, 55, 59)
“After quite a few weeks of not seeing him
the counselor, that I slipped back a bit”
New Zealand (3.7%,
n = 1) (57)
Cross sectional study
(n = 1) (57)
Cancer (n = 1) (54)
Stroke (n = 1) (50) Financial constraints (n = 4) (30, 36, 48, 55)
“They charge money and its expensive”
This table provides information on the findings from the key variables of the reviewed studies and their frequency of occurrence.
Country of study and study references: This column shows the eight countries where the studies originated from, the frequency of studies per country and their reference number.
Study design and study references: This column shows the study design employed in each of the studies, the frequency of each design used among the reviewed studies and their reference number.
Disease conditions (reason for referral/disease characteristics of referred patients) and study references: This column shows the reason for referral or the disease characteristic of participants as reported by each study, the frequency
of occurrence for each disease group among the reviewed studies and their reference number.
Intervention used and study references. This column shows the intervention(s) reportedly used by each study, their frequency of occurrence among the reviewed studies and their reference number.
Adherence/uptake: This column shows the reported adherence of participants to study interventions goals, their frequency of occurrence among the reviewed studies and their reference number.
Facilitators, study references, and sample comment: This column shows the reported facilitators motivating adherence to interventions goals, their frequency of occurrence among the reviewed studies, their reference number and a
sample comment reportedly made by a participant to support this facilitator.
Barriers, study references, and sample comment: This column shows the reported barriers preventing adherence to interventions goals, their frequency of occurrence among the reviewed studies, their reference number and a sample
comment reportedly made by a participant to support this barrier.
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TABLE 2 | Relationship between disease conditions, intervention used and outcome of intervention.
Disease condition (reason for
referral/characteristics of
referred patients)
General intervention used and study reference number Outcome(s) recorded after intervention
C/A SAPA IPAWS ROHP CGSA IS SAPA IPAWS ROHP CGSA IS
Sedentary behavior (insufficiently
active) N = 16
(15, 17, 18, 23, 28, 30, 36, 41–44,
51, 52, 55–57)
(15, 17, 23, 28,
41, 51)
(15, 18) (36, 57) (15, 42) (30, 36, 41, 43,
52, 56)
(18, 23, 28, 44) Positive
outcome
(15, 17, 23, 28,
41, 51)
(36, 57) (15, 28, 42) (30, 36, 41,
43, 52, 56)
(18, 23, 28,
44)
No effect Nil
Cardiovascular diseases N = 13
(18, 23, 32, 41–43, 45–47, 51, 53,
56, 59)
(23, 45–47, 51) (18, 47) (32, 47) (41, 42, 46, 53,
56)
(18, 43, 47, 59) Positive
outcome
(18, 23, 41, 46,
47, 51)
(23, 47) (41, 42, 46, 53,
56)
(41, 42, 46,
53, 56)
(18, 43, 47,
59)
No effect Nil
Overweight/obesity N = 11 (18, 23,
41, 42, 44, 45, 47, 48, 53, 56)
(23, 41, 53) (18, 47) (32, 47) (41, 42, 45, 48,
53, 56)
(18, 23, 44, 45) Positive
outcome
(18, 23, 41, 47,
53)
(47, 51) (41, 42, 45,
48, 53, 56)
(18, 23, 44,
45)
No effect Nil
Musculoskeletal/aging reasons
N = 8
(18, 23, 32, 41, 42, 45, 49, 53)
(23, 53) (18) (23, 41) (18, 32) (42, 48) (18, 45, 49) Positive
outcome
(18, 23, 53) (23, 53) (18) (41, 42, 48) (18, 45, 53)
No effect (32)
Diabetes N = 6
(18, 23, 45, 46, 53, 56)
(23, 46) (18) (23) (45, 46, 53, 56) (46) Positive
outcome
(23, 46) (23) (45, 46, 53,
56)
(18, 45)
No effect Nil
Psychological illness N = 6
(18, 32, 41, 45, 55, 58)
(32, 45) (18) (28, 32) (41, 58) (18, 55) Positive
outcome
(32, 45) (28) (41, 58) (18, 55)
No effect 18 (32)
At-risk smoker N = 5
(28, 42, 47, 53, 56)
(28) (47) (28, 47, 56) (42, 53) Positive
outcome
(47) (28, 56) (42, 53)
No effect (28) (47)
Cancer N = 1 (54) (54) Positive
outcome
(54)
No effect Nil
Stroke N = 1 (50) (50) Positive
outcome
(50)
No effect Nil
This table provides information for the relationship between patient disease conditions, the interventions reportedly used in the management of these diseases and the outcome(s) recorded for each intervention.
Disease condition (reason for referral/characteristics of referred patients): This column shows the reason for referral or the disease characteristic of participants as reported by each study, the frequency of occurrence for each disease
group among the reviewed studies and their reference number.
General intervention used and study reference number: This column is a collection of all the intervention reportedly used by the reviewed studies, the frequency of occurrence for each intervention group among the reviewed studies
and their reference number. The intervention reportedly used in the reviewed studies included Counseling/advise (C/A); Self-administered PA (SAPA); Individualized PA prescription without supervision (IPAWS); Referred to other health
professionals (ROHP); Common group supervised activities (CGSA); and Individualized and supervised activities (IS).
Outcome(s) recorded after intervention: This column is a collection of all the outcomes reportedly recorded by each intervention in the reviewed studies, the frequency of reported outcome for each intervention group and their reference
number. The first column under the outcome column shows if the intervention used reportedly had a positive effect or not while each row under that shows the reference for each study with this outcome. Participants who were reportedly
counseled/advised went onto the other interventions. Therefore, the outcome for studies which reportedly used counseling/advice (C/A) as an intervention could be found in any of the other five outcomes for the following interventions
SAPA, IPAWS, ROHP, CGSA, and IS.
C/A, Counseling/advise; SAPA, Self-administered PA; IPAWS, Individualized PA prescription without supervision; ROHP, Referred to other health professionals; CGSA, Common group supervised activities; IS, Individualized and
supervised activities.
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Five factors were identified as facilitators: perceived support:
(15, 17, 18, 23, 28, 30, 32, 36, 42–46, 49–51, 53, 55, 56, 59),
defined goals and motivation: (15, 17, 28, 36, 42, 44, 46, 48, 50,
51, 53, 55–57), professional advice and supervision during and
after PARS programme: (17, 18, 28, 36, 51, 53–56, 58), incentives:
(36, 41, 43, 45–47, 58, 59) and social engagement with other
participants: (41, 48, 49, 52, 55). About half of the reviewed
studies in which the participants reported perceived presence
of support, development of personal goals and motivation, also
recorded high or medium adherence and notable outcomes
(17, 23, 28, 36, 42, 43, 45, 48–50, 53–56, 59). Some studies
that provided professional counseling/advice as an intervention
also had positive adherence and notable outcomes (17, 28,
36, 53, 55, 56, 58). Six (6) major factors were reported by
participants as barriers. These included time constraints (15,
30, 32, 41–43, 45, 47–49, 51, 53–58), psychological/perceived
negative feelings (30, 41, 44–49, 52, 53, 55, 57, 59), inaccessibility
(transport/venue problems): (18, 23, 30, 41–43, 45, 47, 50, 55, 58),
unwell (15, 17, 18, 23, 28, 41, 42, 45, 54–56), inadequate support
(15, 30, 32, 41, 42, 45–47, 55, 59), and financial constraints
(30, 36, 48, 55). Participants’ views on the PA referral setting and
accessibility were broadly categorized as scheme settings (leisure
center or intervention environment) and accessibility (transport
and distance to venue). Eleven out of the twenty-seven (40.7%)
included studies considered this a barrier and two out of these
eleven studies recorded low adherence rates (30, 47).
Assessment of Methodological Quality
Based on the individual QATSDD assessment, results indicated
that the scores ranged from 31 to 83% (Table 3). There were
twenty medium quality studies (17, 18, 23, 30, 36, 42–45, 47,
48, 50–57, 59) compared to four high (15, 28, 41, 46) and three
low quality studies (32, 49, 58). The low-quality studies had
lower scores because they lacked a theoretical framework, had
small sample sizes, poor reliability of analytical process, and
poor description of strengths and limitations of the study. The
studies with higher scores were RCTs and they were judged to be
appropriate in their statistical analyses and trial designs.
DISCUSSION AND CONCLUSION
Discussion
This systematic review investigated the functionality of
PARS process by exploring participants’ disease conditions,
interventions used, health outcomes and the facilitators and
barriers to achieving intervention goals.
Referral Process, Study Designs, and Settings
Most of the studies in this review originated from the UK. This
could be a result of the rapid expansion of PA programmes in the
UK, its inclusion into the national policy and communities being
allowed to operate various designs of the PARS programme (32).
The low number of studies reported from the other countries
indicate that there is paucity of research on the functionality of
PARS in these countries and that further research is needed in
this area. In terms of study design, quantitative researchmethods,
particularly RCT dominated, while only one study employed
the use of mixed methods design. This could be because the
duration of PARS tend to be between 10 and 12 weeks (20, 60).
Also, the “gold standard” in the evaluation of health pathway
interventions is RCTs, however, they were limited by a short
follow-up period. The average reported follow-up period in
this review was 12 weeks (∼3 months). Previous studies have
highlighted the importance of considering studies with longer
follow-up periods for the evaluation of the effectiveness of health
pathway programs that aim to change participants’ behavior (20).
More studies employing the use of mixed methods are required
to examine the functionality of PARS (30). This approach
allows for triangulation between quantitative and qualitative
research methods to uncover the best possible explanations for
the observed phenomenon (61). Furthermore, mixed methods
approach balances the flaws in either qualitative or quantitative
research, is pragmatic and allows for triangulation of data which
in turn fosters in-depth understanding and interpretation of
convergent and divergent findings (62).
Disease Conditions, Interventions Used, and
Outcomes
The current review found that sedentary/inactive participants
were the most referred. This could be because, being
“sedentary/inactive” is the frequent rationale offered by
referrers for referring participants into PARS (63). Not all studies
in this review that used PA counseling/advice as an intervention
had positive outcomes, confirming the results of the systematic
review by Pavey et al. (64), who showed that there was no
difference in the proportion of individuals achieving improved
PA outcomes after being advised by their GPs in comparison to
other PA interventions. Most of the studies indicated short-term
improvement in PA related outcomes like increased PA during
leisure time but no effect was observed for other health related
outcomes like overweight, cardiovascular disease and mental
health (17, 51). This could be an indication that counseling and
advice alone would not suffice to motivate participants to adhere
to PA interventions and more supportive measures, such as
professional supervision and engagement with other participants
are required (45, 51). In a study where counseling and advice
were combined with group-based supervised activities, there was
an improvement in level of PA, cardiorespiratory, physical and
mental health (41).
A comparison of reasons for referral in different countries
showed that more patients with cardiovascular disease were
referred into the PARS programme in the UK and that these
participants were highly likely to participate and adhere to the PA
referral programme when compared to other reasons for referral.
This could be as a result of the prevalence of this disease and
the popularity of the referral scheme as an alternative in the
management of cardiovascular disease in the UK (32, 59). In
addition, research has shown that PARS is effective in cardiac
rehabilitation (65). However, some of the cardiovascular disease
participants recorded low adherence rates and no outcome (32,
47). These participants were either referred to other professionals
(32) or only counseled/advised (47) to participate in PA. A
possible reason for the no outcome could be because adherence
to the intervention dropped due to poor follow up (inefficient or
lack of clinical reinforcements and support for participants) (51)
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TABLE 3 | Quality assessment of the reviewed studies.
References
QATSDD
criteria
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total score % Maximum
possible score
James et al. (15) 2 3 3 1 2 3 3 3 2 n/a 2 3 n/a 3 30/36 83%
Grandes et al. (17) 0 2 3 3 3 3 3 3 0 n/a 0 3 n/a 1 23/36 64%
Gademan et al. (18) 0 3 1 0 1 3 3 3 2 n/a 0 3 n/a 3 22/36 61%
Lundqvist et al. (23) 0 3 3 1 1 3 2 3 0 n/a 3 3 n/a 3 25/36 69%
Ackermann et al. (28) 0 3 3 3 3 3 3 3 2 n/a 2 3 n/a 1 29/36 81%
Moore et al. (30) 0 3 1 3 3 2 3 3 0 2 3 2 1 3 29/42 69%
Dugdill et al. (32) 3 1 1 0 0 2 0 2 n/a 1 1 0 1 0 12/39 31%
Romé et al. (36) 1 3 1 2 2 3 2 3 2 n/a 2 2 n/a 3 25/36 72%
Grandes et al. (51) 0 2 3 2 3 3 3 3 0 n/a 0 3 n/a 3 25/36 69%
Isaacs et al. (41) 0 3 3 3 3 3 3 3 2 n/a 0 3 n/a 3 29/36 81%
Joyce et al. (42) 0 2 1 3 1 3 3 1 n/a 0 3 2 0 3 22/39 56%
Kallings et al. (55) 0 3 1 3 3 3 2 3 n/a n/a 2 2 n/a 2 24/33 73%
Martin-Borras et al. (52) 0 3 3 2 3 3 2 2 2 n/a 0 3 n/a 3 26/36 72%
Roessler and Ibsen (56) 1 0 3 3 3 3 2 3 2 0 2 2 n/a 0 27/39 69%
Wormald et al. (43) 0 3 3 0 2 2 3 2 n/a 0 2 3 0 0 20/39 51%
Patel et al. (57) 1 3 2 1 2 3 2 2 2 n/a 2 2 n/a 3 25/36 69%
Eynon et al. (44) 2 3 3 2 2 2 1 2 n/a 3 2 3 3 1 29/39 74%
Gusi et al. (53) 0 2 3 3 2 3 3 3 0 n/a 0 3 n/a 3 25/36 69%
Hanson et al. (45) 1 3 3 1 1 3 3 3 n/a 0 3 3 1 3 28/39 72%
Shaw et al. (59) 1 3 3 2 2 3 3 3 n/a 0 2 2 0 2 26/39 67%
Sorenson et al. (46) 0 3 3 3 3 3 2 3 2 n/a 3 2 n/a 2 29/36 81%
Taylor et al. (47) 0 1 3 0 3 3 3 3 2 n/a 2 2 n/a 2 24/36 67%
Law et al. (48) 1 3 3 1 1 3 3 1 n/a 0 0 3 2 1 22/39 56%
Dinan et al. (49) 0 2 3 0 3 1 0 2 n/a n/a 2 0 n/a 0 13/33 39%
Wormald and Ingle (58) 0 2 3 0 1 2 3 2 n/a 0 2 3 0 0 17/39 44%
Livingston et al. (54) 0 3 3 0 0 2 3 3 3 n/a 0 3 n/a 2 22/36 61%
Sharma et al. (50) 1 1 3 2 3 3 2 3 n/a 0 2 2 0 2 24/39 62%
This table provides information on the quality assessment criteria used in this review.
QATSDD criteria: This row shows a list of all the Quality Assessment Tool for Studies with Diverse Designs (QATSDD) item employed in this review. The QATSDD item were numbered
from one to fourteen. The interpretation of the numbers includes: (1) theoretical framework; (2) aims/objectives; (3) description of research setting; (4) sample size; (5) representative
sample of target group, (6) procedure for data collection; (7) rationale for choice of data collection tool(s); (8) detailed recruitment data; (9) fit between research question and method of
data collection (Quantitative only) (10) fit between research question and format and content of data collection method (Qualitative only) (11) fit between research question and method
of analysis; (12) good justification for analytical method selected; (13) reliability of analytical process (Qualitative only); (14) strengths and limitations. The grading system used assessed
each reviewed study on a scale of 0–3 for each criterion, with 0 = not at all; 1 = very slightly; 2 = moderately; 3 = complete; and n/a, not applicable as portrayed in the table.
References: This column shows all the reviewed studies and their year of publication listed according to their order in the references.
implying that PA counseling and advice as the only intervention
may not adequately motivate adherence to PA interventions.
Overweight/obese participants preferred common group
activities and found it to be effective. These participants
recorded positive outcomes and good adherence to study
intervention goals (41, 42, 44, 48, 53, 56). Participants who
were counseled/advised (18, 23, 41, 53, 54) recorded improved
PA related outcomes after self-administered PA. However, there
was low adherence for some of the participants (32, 47) hence,
another disadvantage of this intervention. Participants who were
referred to other health professionals recorded positive health
outcomes but low adherence to interventions goals (32, 47). This
could be because the overweight participants tend not to adhere
to programme intervention goals because they believe that PARS
is not appropriate for them (29).
All of the interventions used for participants referred for
musculoskeletal/aging reasons (18, 23, 32, 41, 42, 45, 49,
53) resulted in positive outcomes and good adherence rates
except for one study for which the outcome was not recorded
(32). Participants who were advised/counseled to increase their
PA adhered to the advice and recorded positive PA related
outcomes (23, 41). Participants referred for diabetes related
reasons (18, 23, 45, 46, 53, 56) recorded positive outcomes
and good adherence rates. There was no difference in terms
of outcome between the interventions used. Possible reason
could be because participants’ goal or disease conditions could
act as a motivator toward achieving positive outcome for their
disease conditions regardless of the intervention used (46, 53,
56). For participants with psychological illness (18, 32, 41, 45,
55, 58), most of the studies (41, 45, 55) reported positive
outcomes except those studies in which participants reportedly
self-administered PA (18) and one in which participants
were referred to other health care professionals (32). Possible
reason for poor health outcome could be the difficulty of
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adhering to intervention goals by participants with mental health
conditions (29).
Some of the intervention used for participants with at
risk smoking behaviors recorded positive outcomes and good
adherence (28, 42, 47, 53, 56). The possible reason for this could
be because more than one of the above interventions (referral
to other health professionals and common group supervised
activities) were combined and thus encouraged participants to
improve the outcome of their disease (42, 53). Some other
interventions used in these studies reportedly had no outcome
(28, 47) and low adherence (47). Possible reason could be because
of the type of intervention used coupled with the challenges of
changing smoking habits (28, 47). Only one study each out of
the 27 reviewed studies indicated the referral of cancer (54) and
stroke patients (50) despite the positive effects of PA on stroke
(66) and cancer (67). One possible reason could be the paucity of
PA specialists (e.g., physiotherapists and EPs) in the management
of such diseases which require highly skilled personnel. However,
the study on cancer (prostate cancer) had positive outcome and
mentioned the involvement of EPs in the management of the
intervention (14). This further strengthened the reason for the
positive outcome recorded by the participants. Hence, the need
for more PA experts/specialists to manage PA interventions,
especially for chronic and delicate diseases (15).
Facilitators and Barriers to Referral Process
Support from providers, peers, family and friends were identified
as facilitators of participation, adherence and enhanced positive
health outcomes for the participants; while the lack of these
support networks was perceived as a barrier (47, 51, 68).
Adequate supervision and follow-up support programmes
by professionals reduced participants’ anxiety and fostered
motivation, while lack of on-going support was perceived as a
barrier to uptake, adherence and sustained PA improvements
(42). These findings have been previously reported by other
studies (69, 70). Group activities and interactions with other
participants also aided enjoyment of the PA referral programme
(42, 50, 59). Involvement of EPs also facilitated better health
outcomes for participants. Possible reason for this could be
the professional advice and supervision provided by EPs (15).
PARS that engage individuals in PA with practical, professional,
supportive and follow-up measures are therefore required to
obtain sustainable long-term gains (58).
Participants felt either intimidated or uncomfortable in
unfamiliar environments (15, 29, 30, 42, 43, 47, 58, 68). This may
be related to a perceived image of other PA participants being
fitter, younger, slimmer or more beautiful (58, 68) and/or to the
PA referral participants’ own low self-esteem and body image
(42, 47, 58). On scheme accessibility, participants expressed
the following factors as barriers to adherence to the PARS
programmes: Difficulty getting to programme sessions by public
transport (29, 30, 58, 68), the time it takes to get to intervention
venues (29), cost implications (59) and the perception of
feeling unsafe (68). During the implementation of PARS, it
is important that the administrators ensure that intervention
venues are accessible and conducive for participants so as to
optimize adherence to intervention and improved outcomes
for participants.
Finally, timing and programme content were considered as
major barriers. The timing for sessions was reported by some
participants as unsuitable because they often coincided with
work or childcare commitments, and as such, served as a barrier
to attendance (29, 32, 46, 47, 49, 59, 68). Off-peak gym time
programmes allowed attendance only when the environment was
“less intimidating” but again, not suitable for day-time workers
(47). Administrators of PARS should avoid “rigid” programme
schedules as this could impact on uptake and attendance (47, 59).
In summary, the majority of the patients in the reviewed
studies were referred for sedentary/inactivity related diseases and
common group supervised activities was themost predominantly
used intervention. Overall, the participants in the reviewed
studies had a high adherence rate. This adherence was either
facilitated or hindered by the type of support provided during
and after the intervention period.
Strengths and Limitations
To the knowledge of the authors, this is the first multinational
study on PARS, to examine six useful programme characteristics
(disease conditions, intervention used, adherence/uptake,
outcomes, facilitators and barriers) in order to explore the
functionality of the PARS process holistically. Also, this review
is the first to explore the outcome of PARS interventions, by
categorizing diseases into similar groups. The findings of this
review will aid healthcare providers in healthcare planning,
enhancement of guidelines and advance insight into the most
effective interventions for different chronic diseases. However,
the findings of this review may have been limited by the search
criteria. Predefined inclusion criteria were applied and although
this ensured focus on the functionality of PARS, it resulted in
the exclusion of several PA intervention studies. Also, the search
criteria employed might have limited the total number of studies
included in this review. The heterogeneity of the included studies
and lack of methodological details in some of the studies could
have potentially biased the review findings. Other limitations
of this review are the selection of studies written in English
language only and the fact that all the reviewed studies were
from only developed countries. Nonetheless, the QATSDD
assessment tool facilitated the assessment of studies with varying
methodologies. This further strengthens the evidence from
this review and showed that more medium based studies were
assessed. The strengths of the analyzed studies depended on
their aims/objectives, description of their research settings, how
data was collected, the tools used, recruitment of participants
and how the results were analyzed. Further improvements are
required in describing theoretical frameworks, sample size,
research question, and data collection methods.
Conclusion
Findings from this review have highlighted that PARS process
is, in itself, a key motivator and driver for individuals to take
up and adhere to PA interventions. PARS should be considered
for preventive medicine with early identification and referral of
sedentary people to the PARS thereby curbing the proliferation of
lifestyle diseases and their associated complications. Utilization
of guidelines on evidence-based interventional PA for different
types of diseases, effective use of common group supervised
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activities and the involvement of PA specialists may aid PA
adherence and foster positive health outcomes. Finally, during
the implementation of PARS process, administrators should be
encouraged to focus on the professional and social on-going
support available to participants, accessibility and conducive
nature of the intervention venue/setting, as well as the timing and
content of programme activities. Consideration of these factors
could enhance the functionality of the PARS process and facilitate
improved health outcomes for patients.
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